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ABSTRACT 
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details the Water Problem Solving Project, which was conducted on the 
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explaining the problem solving strategy used, which is referred to as 
receiver site transfer, and points out that it shifts the emphasis 
from attempts to brainstorm possible new solutions for a local 
problem to comparing and analyzing solutions to similar problems in 
other locations, and attempting to adapt those solutions to fit the 
local situation. Results obtained from analyses of the message 
interactions which occurred during the project are then presented for 
each of four analytical techniques, i.e., InterMessage analysis. 
Message Flow analysis. Message Act analysis, and Semantic Trace 
analysis. Network versus face-to-face interactions in the classroom 
are compared, and the advantages of using an electronic network as a 
medium for students to conduct problem solving activities are 
discussed. Several other types of projects that would be appropriate 
for the receiver site transfer technique are discussed, and three 
other problem-solving strategies that have been used in network-based 
activities are briefly described. The text is supplemented by four 
figures and one table, and a 14-item bibliography is provided. 
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The purpose of this paper is to describe the results of our analyses of a specific network- 
based problem solving activity using three of the analytical techniques described in the 
paper by Levin Kim & Riel (1988) and a fourth technique, semantic trace analysis 
developed by Miyake. Levin, Kim and Riel found that the nature of the instructional 

K-u- S u^"^°"^ students involved in electronic networking is different than that 
exhibrted by students engaged in typical classroom instruction. Similarly, we have found 
hat the nature of students' problem solving efforts in this medium are also quite different 
than typical ciassroom-based problem solving efforts of students. In our view, electronic 
networking provides a medium which is qualitatively superior to the traditional classroom 
tor conducting certain types of problem solving exercises. 

The water problem solving project 

The analyses of the problem solving activity discussed in this paper concern a project 
known as the Water Problem Solving Project (Levin & Cohen, 1985) which was 
conducted on the InterCultural Leaming Network in 1985 and 1986. In this project 
students in the United States, Mexico, Japan and Israel jointly tackled the oroblem of 
shortages of drinking water. In the initial phase of the project, the students conducted 
research and developed a description which detailed how drinking water was obtained in 
1, K^""!? y^'^^f® ^^^^ ^^^^^ student-generated descriptions were sent via the 

Network to all project participants, and each of the groups of students were asked to 
analyze the techniques contributed by the other groups of students for acquiring and 
distnbuting potable water in order to identify patterns of similarity and difference For 
those techniques used in other sites but not their own, students were asked to' 
determine why the techniques were not used locally. In the final phase of the project the 
students were asked to collect any additional information needed and then to make a' 
judgement on the feasibility of ulilizing one or more of these different techniques to helo 
solve the water problem in their own location. *^ 

Receiver site transfer 

We refer to the problem solving strategy employed in the Water Problem SoMna Protect 
as receiver site transfer" (Levin, Waugh, & Kolopanis, 1988; Waugh & Levin, 1988). This 
strategy allows students to tackle "real-life" problems without becoming overwhelmed bv 
the complexity of the problems. We feel that this kind of activity helps students 
understand that very often there are many possible solutions to common, practical 
problems. Through working on these activities, students come to realize that a particular 
solution which has been implemented locally will embody both significant advantages and 
Shortcomings. Therefore, the problem and the solution should be periodically 
reevaluated in order to accommodate new data and to ensure that the advantages 
outweigh the shortcomings associated with that solution. Our perception is that the 
students who have been involved in these activities have experienced that there are 
different ways to do things, and that sometimes there are even better ways to do 
things! ' 

Throughout their problem solving efforts, we want students to deal with real-world 
problems. However, the nature of many of the significant problems which face us today is 
that there are no simple solutions to these problems-no answers in the back of the book 
Our dilemma, then, was how to propose that students work on these real-workJ problems' 
yet avoid becoming discouraged by the fact that they might not be able to invent unique 
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workable solutions for many of these problems. Our solution to this dilemma ic fho 

HiwS?' 'he process of acquiring information from 

network partKJipants. The primary advantages of receiver srte trSr are that it i^ 
articulate their thoughts in writing; 3 is interactive; 4) etr^bodies the cohcpd nf nppr 

addltS fh'?; '^"'''^ *° f^'^s and sySze newSs n^ 

addition, the technique seems to be highly motivating. 

a'^l'V't'es which embody the receiver site transfer techniaue 
SSi' ^^P^"^"'^ [" ."Sing a practical method for solving S p robffls In 
addition, because this technique is readily applied to a wide varietv of sopc^c Lwomc 
students can experience using the same technique in rrSerousorobS^^ 
activities. The f lexib"ity of the technique provides students wrth a ?eady mechanL for 

of Sp^m?"ffc'^'"*' ? ^'^^ "3*"^^ °f and soluSons^or sSLifIc tloes 

of problems. This in-context experience should minimize the studpn HKf irnH, Jj i^^P 
transferring the technique for use on other "real 3?probiems 

InterMessage Analyses 

SscrlS in Se gapeTbrLe^n to SJ^^ °' 

occurred during ^XiirpZl!m SoMnXj^^^^^^^^ ^'"^^'^ 

Intemiessage Reference analysis, the Message pL anSs and 

analysis. The results of a fourth analysis de ve toped by S?Mi^^^^^^ 

analysis, will be presented in the following section. ^ ^'^^^ 

due to th| /^fhSK^^^^^^ may be 

HoSpr^hp't ""T^l explanattons for tNs wiSLpSnvoliement 

However, the key point is that this medium allowed for a free interchanae of SnZt^nn 
which IS very often not seen in the tradittonal classroom. '"'^^'^"^"Se of expression 

I^niHf ^"^'y^'^ °^ Water Problem SoMna Proiect 

much! rP^I' Pf ^^^'^ problem solving a?tS -evolved" 

iZi nf.^^^iul'''''^' */P®' °^ conducted in this medium (see Figure 2) The 

level of activity began from a single message which triggered extensive imprartL imnn. 

?fpt'S'- ""i;'' ^^^^'^^"S^ Shifted t?Ke ?lta ra lyTar^S^^ 
messages exchanged concerned student interpretations of the shared data. 
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initiation with numeSus resronses ^"^'^r^ ""^^ composed of a single 

to Mehan (1978) th^paSs not Sal onr^dS?'?"' ^^'^"^^ 3). According 
addition, severa of the sSxchanS^^ classroom interactions. In 

themselves. exchanged summary data for cross comparisons among 

Semantic trace analysis 

focused very specifically on svntaSc nr nVmn^^^^^ which we had previously employed 
effect, the sLariic S anSs L characteristics of the students' messages. In 

student interacSl SSm?n we^^^^^^^^^ °" °' '^onlent of thf 

proiect-oriented<^iscusSnTin°;S^^^^ 

P^^^e.''^^^^^^^^ were generated in the Water 

consisting of all the ideas which were f^.SS?h^.K overview, or framework, 

have been established as SSCn?ni^£L^^ ^^'ated concepts that 

framework, she traS the Ssfof the d^^^^^^^^^ ^ 

rep.esented that patterr in cSS^ (see Se 4? uSn^^^ "^'"^ 9^^P'^''=3"y 

identify infomiation such as where a DartiLlS nart of thn ?nH ^" ^'^'^^^V "^aP- one can 

were made because the adivTc?mnS^^^^^ °' contributions 

differences among the nartid^^^^ 1 * u ' °' ^^^^^^^^ ^^^e "al^^l 

number of ideas contributed tn h^ nnirZ^ ]^^ V ^an easily see the large 

summary mesSg^qeneS ^"^Paring these data to the 

influenc^thatSSySS^^^^^ 

of 8th grade students at Lincoln School n San n12nn rSlm^ ^^^'^P'^' ^ ^iass 
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those ideas mentioned by the San Dieao sturipntc ftfto/ u 

other than San Diego. Each studenTSntriK be^^^^^ ^"^^ 

techniques for water acquisition which mighfbe used in the sIS n^^^^^^ concerning 

score of these data was 1 7 ideas oerstiidprn ann fh«^ '^'^9° The mean 

student. However. Sst half of the sludentT^^^^^^^^ ^"^l^J"^^ ^ ''^''^ 

idea on the topic. Although these tores contnbuted more than one 

student may have profited frSSIhe ErtfnJ imnn^^^^^ ^^'^'^ '"dividual 

indicate a sfgnificaS impad on the 9^^^^^^^^^^^^^ ^''^''^'P^"'^ '^'^ do 

Network versus face-to-face Interactions 

to^orwSr^ri^^tSor ^^^^^^^ !?"d"3 - active similar in nature 

analyses and^coK^ The s^^^^^^^^ Pl°f ^"estions. 

diskettes) might be shared 3h oreS tSSugh^^^S^ °^ 
available. However, these comoonentsSp rSrofl JJ^ 5 P^^"®"^ classrooms are 
required because of the nS??h?(^.nte^ "° "^'""^ 

similar to one which might be condi^c?e?on the neh^or?^^ I^^'^^°i^JU^!l ^'^'^'^y 
classroom or an activity which Mvere c^imii^r ^ conducted in the 

but in a qualitatiVerdEem manned. ^"^"'^^d '^^^ '^'^ssroom. 

other in*idultnSed'KS~^^^^^ ^ 
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Sif,'!?"ll^'^°°'^ "Sing electronic networks? Why not have the .;tMH«n*c 

Different approaches for delivering Instruction 

Using an electronic network as a medium for students to conduct oroblem solvinn 

?nl If w'" automatically l>e generically better problem soS HomveTT 
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rrn'J'ltcn^Ii''"'^ J'l ^^^^ */P® ^^^^ Will engage in the thinking 

processes needed for solving many of these real-world problems. 

Ii°JS?n f differences between what is possible through the medium of 
electronic networking versus what commonly occurs in the classroom, we make one 
rather large assumption and then present you with a list of "typical" curriculum tooics for 
comparison with the San Diego students' summary comments from the Water Problem 
Solving Project. The assumption is that our school curricula are textbook driven and that a 
typical teacher would in all probability not be able to bring to the classroom sufficient 
experience on aN possible problems which would be equal to the "collective wisdom" 
available through the network. 

How is the topic of water covered in precoHege science curricula in the United States'? To 
answer this question we examined five Earth Science textbooks commonly in use 
throughout the United States. The publishers of these texts were: Heath 
Houghton-iVlifflin, Merrill, Prentice-Hall and Silver-Burdett. The prototypical content 
covered in all of these texts is the following: water cycle, sources and flow of water in the 
biosphere, erosion and deposition, and oceanography. In two of the five texts there was 
very minimal treatment of the types and causes of water pollution. In additfon we 
fhf ^'■riculum supplements for Califomia and Illinois. In California 

me textbook material is often supplemented by material on aqueducts, problems of water 
management and water conservation practices. In Illinois, the textbook material is often 
supplemented by laboratory work with stream tables and material on the origin and 
formation of Illinois rivers. 

The problems faced by people in acquiring their water supplies is largely overlooked in all 
of these textbook treatments of water. Although sources of water are discussed in the 
texts they are discussed in a rather generic and elementary manner, i.e. all bodies of waier 
are sources of water for use by all living creatures. uuuicc u. wmer 

With regard to curriculum supplements, it appears as though teachers tend to augment 
textbook material with instructional materials concerning specific, local topics of interest 
At east such is the case in our very small sample of supplementary materials on water. ' 
Yet while the local matenals are relevant and potentially valuable in helping the student 
relate to the problems of water acquisition, they do not necessarily help the student 
appreciate the many different dimensions of the problem and the many possible 
alternative, workable solutions that have been put into practice throughout the world In 
order to provide this experience to the students, teachers would need to possess vast 
background experiences with this specific topic. Or, the teachers would need access to 
some mechanism by which their local experiences (and curriculum supplements) could be 
easily shared-an electronic network. ' 

In this section, we have presented some data and some arguments in support of 
network-based problem solving experiences. We have also attempted to illustrate how 
these experiences differ from "typical" classroom-based curricular approaches to a 
specific topic m science-the acquisition of drinking water. Although the classroom-based 
and network-based approaches are simply different approaches to teaching the same 
concept, they are not necessarily mutually exclusive. In fact, our feeling is that the 
network-based activities work very well to complenrient a traditional treatment of the 
instruc lonal content. However, we will leave open the question of the aPDroDriate 
cumcular niche for a network-based learning strategy 
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Generalizing the use of receiver site transfer 

Is receiver site transfer a generalizabio. problem solving strategy? We feel that It is a readilv 
genera izable problem solving strategy and one that functioS particuSwe I vihen^^^^^^^ 
with data sets which contain significant variation such as those which ca^ be qenerSted on 

ofhP? npiJ l'h'*'°H"'' ^° P^°^'de short descripUofs of fo^^^ 

other nejvork-based projects (Levin. Waugh & Kolopanis. 1988; Waugh and Levin 
1988) which make use of the receiver site transfer technique. 

Receiver Site Transfer Projects 

In a project called Stormy Weather students at each location describe the most severe 
weather condrtions that they face during the year. They describe how they ran tell when 
the severe weather is coming and what they do to prepare for and Vuivive rt These 
descriptions are then shared across the network, and students asked to consider 

•f.K ^^Z^'^*!?" techniques or safety procedures used in other tocations might 
work in their own location. As before, students will be asked to justify why thev think ha a 
particular technique would or would not work in their own location ^ 

in another project called What a Pest! students at each location are asked to describe 
common pests (using both scientific and common nomenclature): animal, veaetable or 
microbiological, and how they typically deal with those pests. TheyTn sendS 
descnptions across the network, and analyze the descriptions obtained fro"! other 
locations, o detemiine whether the pests in other kxations are similar or different At a 
'?f H°"' ^ '^^''^ o'^ie^ '°°at'ons have similar pests. Then, he 
students attempt to determine whether those locations with similar pests have sinto or 
d fferent ways o dealing with their common pests. As with the previously described 
projects, students are asked to use this "receiver site transfer" technique to try to deveioo 
Shhf ^-^ M.^'' *° '^"^ problem in their location. For example we hive 

rabb s in Illinois hat eat up our gardens, and there are also rabbits in San Di^o In NKnois 

SnSL'fnn 5'°""'' ^^^^ 9^^^^"^ 3" attempt to discouragf the raSs 
from feeding. What do gardeners in San Diego do? How about elsewhere"? How 
effective would these different techniques be here in Illinois? 

Another project is called Pollutior) and You. In this proiect. students at each location 
on^'l t ^efl? P°""*'°" problems, toxic and other waste disposal procedures 
fnooiP S^""!- ^* ?\ ^^^!' '°^a*'°" ^'rst determine how these problems are handled 
locally, then descnbe their local procedures to other students across the network When 
tWSlT fhl°'i^ a^3\\ah\e, the students at each location are asked 

to analyze he descriptions and look for policies and procedures which are implemented 
elsewhere that aren't being used in their own location. How do the waste disposal 
policies in other ocajons differ from our own? Do the other policies seem bettor or worse 

So H- T • ■ "^^^^ ^° "ot what they do? Are any changes in our 

waste disposal policies being considered? Why or why not? -y = • ■ uur 

Another iw , siver site transfer project is the Power Problem Solving Proiect. Many sites 
«c'?=?i'nn'!KP'°^.'^^^ °^ electricity. In this project, students start by 

researching the solu^ons to this problem which are practiced in their own location, wrrting 
up their research and sending it to other sites, and then analyzing the descriptions from 
other sites to find those not used locally that might be plausible solutions. They can use 
the network to gather more information about these altemate possib'e solutions and 
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Electronic networking as a means for solving problems 
f«KSS^faSe?aS^^^ 

also be conducted in tSedlm^A^^^^^^^^ ^'""S strategies can 

o..er problem solving str^ets":v^S'^re^:Sir^^^^^^^^^^^^ 

Observation projects 

^oKe%rs;Cnr;r&/^^^^^^^^^^^ 

observation projects are described below. '"'^n^retation activities. As examples, two 
One project is called the Crescent Moon Observation Protect (\ Awin \A/-M«h ^ 

pm on three successive rJchts SeT Sch clai J^SiLhI '"^ « ^ 

expectationswnhtheiractuVobSilSlSdmer^S^^^^^ • 

ISSa-dt^eSCil^^^^^^^ 

3r2SebS£iHHfV-^^^^^^ 

from the data coS^f othef lfSl?^^^^^^ ^^^^^^^ "'"^'^^^ some locations vary 
students brainsS onfhfna having " 

gives the students an opportunrtylo de?S?nd^Sln. ?^s^'^.3«°"f . Best of all. it 
SfpSion ofvJStK'So'jB ^^'o" "It^ down 

Universal/unique projects 
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their location and asi<ing the other network participants to relate detaik .^f fhn com 
Pos/ Problem solving publication 

written expression atoutThei?speci«csd^^^^^^ ^ ^'"'^ 
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Summary 



In this paper we have presented data from four separate analyses which characterized 
the nature of jhe water problem solving activity which used the receiver srte trSr 

K?^^nTc'°'^?3 ''''^,"!^""- ^^^^^ °" ^^^'^ data, our conclusion fs that the natur/^^ 
students problem solving efforts in this medium are different, largely bec^se the medium 
provides unique opportunities for collaboration among diverse groupr Also (he d^fa 
provided by the network are rich, and the opportunrties for mearngfu|-c?mmuSicatfn 
among mutually interested groups is high. "i"mu.iiuciiiuii 

JJlJohlfml^I' -^P''!? 1° '^^^'^^^ °' differences between network-based 
problem solving activities and typical classroom-based activities We feel that it !«; nnccihio 
that classroom-based activities similar to the network-based water prob^^^^^^^^ 
cou^d be conducted. However, the network-based activities require SSrasped? 

SLS'.E2c?c^S ?"''"?!f ^ "''"9 '=°'^P"'^^ P^°<^essing of comSatSns 
data analyses, data syntheses, post-problem solving expression) ar the wide diverSh/ nf 
data contributed by the other network participants, whereas ciSsroom basTaS? 
l5Sl"c';f 'i'" °* necessarily be able to pS h^ 

n?nhifm °' P- '^'^ "etwofk-based activity provide^a uniue 

problem solving experience for the student. ^ 

S^LS,"? ^."S"'^"!^" Seneraiizabiiity of the receiver site transfer technique and the 
S?/ as a medium for conducting various problem ?oiving 

activit es. We descnbed several additional projects that embody the receive site tr?nsfer 
lechniqne. and we described several different problem solving techn q?es^^^^^^^^ afe we 5 
suited for use in activities conducted through the medium of electronic networking 
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"«ej. Inte^essage reference analysis grap. of the message interactions on the water proble. solving project-^ ^ 
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flaure^. Message flow analysis graph of the water problem solving 
project. 
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^^'3"*"^ 3- Message set analysis graph of the water problem solving project. 
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From: STK148 (SANDIEGO) 79-Lines 
On: 19 MAY 1986 At: 23:40 Copy: BC 

Subject: SD 16MA WA (LINCOLN STUDENTS COMPARE ICLN WATER CONSERVATION TECHNIQUES) 
Dear Jim, 

Hi! How are you? The students [8th grade] really enjoyed getting your message today Here are the 

STalem Z'.irTr'' ^"^'l ^aliforr/ia'couki use's'ome of theKniq^es u ed b^^ 

Jerusalem, Juneau and Tijuana to use and conserve their water resources. Thanks for eveo^hinQl 

Always, 
Welda 



Scott 
Tara 

Cinnamon 

Jeff 
Lisa P. 
Hector 
Jason D. 

Tracy 



Adam H. 

Sarah 
Chris N. 
Terri D. 



Rachel P. 

Senta 
Jason H. 



Kevin M. 
Mary 
Michelle 
Jeanna A. 

Jason H. 



Some ways we can use water is to truck it or bottle rt 
Roof storage. 

We could start building aluminom roofs on our houses to store rain water We do boti'e 

our mountain water and bring it down in trucks 

I. Pipelines 2. lakes 3. wells 

I think that we could store water on our roofs, as you do 

Pipelines, lakes, wells 

We already use truck bottled water, and I doni think we can use any of the techniques 
in the other places ^ «^ 

i^n^f,cl ^^'^ ?i! program. But I know atot about the water. I think we 

?.?rnfc .!T^ of he other states ways. In Ftorida they used sea water cleaned and 
S.l t 3ff Planted underground were rain wate could go. I think sence Vista is a 

£ f 1^, ^'S ; ' ""k '^"""^ '.^ '° •'"'P- 3 s'^^'gW A's student and I 

know a lot about water cause iVe been in a lot of projects. We should as little people 

USeT" ^° °' ^""^ ^ ''"''^^ ^''^ °" *° ^ P"^^ drinking 

1. Save the rain water 2. Melt ice 3. Save water from roof 
1. We can build storage containers on the roof 

' '^u'^ ^°Ji^} 'i^'"'* °^ techniques that the other sites do. But we 

could start to try some of them. I don't think that we can use rain water for awhile though 
rt has radiation in rt. And isnt very safe. We coukJ store the water easily and conserve 
rt. How will we get the people to do rt though? v^iia«iv« 
We already use trucked bottled water. And 1 don't think we could all put aluminun roofs 
on our houses. And we don't have any ice to melt. 
Don't use rain water because of radiation. 

In Juneau they have plenty of ice and snow. There problem is rt is to expensive to .- 9lt 
rt. You should try a solar heating technique. Use solar cells in a heating system that -ill 

melted ^"^^^^ '"^^ ^ ^"^^ ""'S^' 

How is Peru doing in the water conservation. Wrrte back soon. 1 need to know for my 
grandma and grandpa live about 60 miles from a aquaduct. 

IgaiJI? "^^ " ^° ^^'""^ "^^ ^3'" wa'sf 

I think we could use are roofs for water. You know like putting junk on the roofs and let it 
run inio oarrois. 

Rain water falls down on a house top and collect rt from each side of the house and 
clean the water and get all the minerals and dirt out if there is any and use that for some 
water. It dosnt have to be drinking water but water to wash dishes in and stuff like that 
DO you think that would work. 

i was thinking if somebody invented a process of splitting the atom and reusing it over 
and oyer again you could power cars, schools etc. wrth a single glass of water 
Therefore you would not need water to make gasoline. Wb made a filmstrip about the 



Table 1. Summary message from Lincoln School students 
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